S
ince 2004, the Stroke Foundation has attempted to improve the Australian public's recognition and response to stroke through annual, educational, mass media campaignsusing the FAST (Face, Arm, Speech, Time) message since 2006. 1 Previous evaluations of these campaigns have found high public awareness of the campaigns, associated improvements in Australians' knowledge of stroke symptoms, and increases in calls to emergency medical services (EMS) for stroke. 1, 2 However, whether these campaigns have changed behavior in Australian stroke patients remains unknown.
The aim of this study was to explore the impact of the Stroke Foundation campaigns through examining annual trends in emergency department (ED) presentations by EMS and via general practitioners (GPs) in the Australian state of Victoria.
Results
Over the 13-year study period, there were 14 997 732 emergency presentations to the 33 included EDs, with 140 068 (0.93%) Victorian Emergency Minimum Dataset diagnoses of stroke or TIA. Of these, 118 000 (84%) met inclusion criteria (stroke n=73 607 and TIA n=44 393).
The demographics of the included cohort are given in Table  II in the online-only Data Supplement. The demographics of the cohort changed over the study period: with increases seen in those aged 45 to 64 years (22% versus 26%) and those living alone (7% versus 11%); and with decreases in those aged 65 years and older (72% versus 67%) and in residents of major cities (74% versus 63%).
EMS use significantly increased in stroke and TIA patients in every campaign year from 2008, the year after calling EMS was added to campaign materials. This effect remained constant between 2009 and 2014, with maximum gain seen when the FAST campaign featured visualizations, and continued in 2015 in which no paid campaign ran (Table and Figure) . Results of sensitivity analysis and full model results are given in the online-only Data Supplement.
Discussion
Across our population of almost 6 million people, changes over time were seen in EMS use and presentations via GPs in patients with an ED diagnosis of stroke or TIA. Specifically, EMS use significantly increased in years following the addition of the message to call EMS to the FAST campaign, and ED presentations via GPs decreased in the early campaign years when stroke was highlighted as a medical emergency. These effects were sustained in subsequent years and through 2015 when no campaign ran.
Our findings support our previous studies of the Australian Stroke Foundation campaigns, which showed increased symptom knowledge 1 and calls to EMS for stroke. 2 International stroke campaigns have showed mixed impact on EMS use. [3] [4] [5] However, many of these studies reported unadjusted changes, were not population based, did not measure the awareness of the campaigns in their region, and examined only 1 campaign. Two population-based studies evaluating the UK FAST campaign reported similar changes in EMS 6 and GP use 6, 7 to our results. The lack of EMS use in patients presenting from their GPs requires further study. A high proportion of these patients are probably minor strokes and TIAs, who tend to report lower rates of FAST symptoms and may misinterpret the cause of their symptoms. 8 However, whether these patients require an emergency response is unknown. Given the risk of recurrent stroke, 9 careful triage by GPs is required. The development of TIA clinics may explain some of the changes seen in ED presentations via GPs in our study. However, GP referrals to TIA clinics in our region are low, 10 and are not suitable for acute patients because of waiting times for appointments.
Our study suggests that improvements in health-seeking behavior for stroke symptoms are possible with public education. We think that the sustained effect seen in our population relates to the regularity of the campaigns, as well as the continued use and simplicity of the FAST message. There have also been modifications to symptoms descriptions and visualizations to aid recall. 1 However, our data suggest that the campaigns may have reached a ceiling, and new methods may be required for further improvements. Although the trends seen in our data were also seen across different demographics, future interventions need to concentrate on groups who do not call EMS, namely younger adults, those residing outside 
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metropolitan regions, and those from non-English speaking backgrounds. It may be possible that subsections within these demographic groups may not relate to the advertising or the FAST message itself. For example, the FAST message may be lost on residents from countries with other alphabets.
11
Because of restricted funding, paid Australian campaigns have not run since March 2014; and although the effects were sustained throughout 2015, there may be a need to examine their long-term effectiveness in the future. 
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